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 Introduction 
 Eight percent of the Dutch population meets the crite-
ria for alcohol abuse or alcohol dependence  [1] . Only 10% 
of these excessive drinkers receive any kind of substance 
abuse treatment. Due to the chronic, relapsing nature of 
the disorder  [2] and to the long time between start of 
symptoms and help seeking  [3] , treatment of alcohol use 
disorders is a time-consuming process  [4] .
 Many studies on substance abuse treatment have 
stressed important links between treatment duration and 
treatment retention, showing that longer treatments are 
related to better outcomes  [5] and a lower risk of readmis-
sion  [6, 7] . However, the relationship between long treat-
ment periods and positive outcome is not without contro-
versy  [8] . Several studies have also examined the relation-
ship between patient characteristics and treatment 
duration, finding that demographic characteristics were 
more predictive for length of stay in treatment than drug 
use characteristics  [9] , and that higher problem severity, 
as well as higher age, unemployment, and being male 
were often associated with longer treatment episodes  [9, 
10] . Other studies suggested that longer treatment is re-
lated to lower problem severity  [11] and being female  [12] . 
These contradictory findings may be explained by differ-
ent treatment approaches, treatment settings, national 
variations in treatment systems and patient case mixes.
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 Abstract 
 Background/Aims: We used time-variant measures of con-
tinuity of care to study fluctuations in long-term treatment 
use by patients with alcohol-related disorders.  Methods: 
Data on service use were extracted from the Psychiatric Case 
Register for the Rotterdam Region, The Netherlands. Conti-
nuity measures were calculated for each day over a 2-year 
observation period. Repeated measures analysis was used to 
identify factors that influence continuity of care over time. 
 Results: Continuity of care was higher for patients with more 
severe disorders. Though quantity of care was high for pa-
tients with long problem history during the first year of 
treatment, it decreased strongly in the second year. The in-
tervals between treatment contacts were shorter for wom-
en, especially young ones, than for men.  Conclusion: Time-
variant measures showed differences in continuity of care 
that would not have been revealed if more aggregated mea-
sures of service use had been used. 
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 Another important aspect in the study of treatment 
careers is intensity of care, unemployed patients and 
those with severe drinking problems being more likely to 
receive inpatient alcohol treatment  [13, 14] and to benefit 
more from inpatient care than from outpatient care  [15] . 
The odds of receiving inpatient care are also related to the 
source of referral. Self-referred patients and those re-
ferred by an alcohol or drug treatment provider are more 
likely to receive inpatient care than those referred by the 
criminal justice system  [13] . A possible explanation for 
this may lie in the higher sense of urgency about the need 
for treatment, patients who were highly motivated to get 
treatment having higher odds of being admitted to inpa-
tient care  [14] .
 Although the intensity of substance abuse treatment
is often dichotomized into inpatient and outpatient care, 
treatment of alcohol disorders often involves multiple 
types of care. Also, because of the chronic and relapsing 
nature of the disorder, multiple treatment episodes are 
often needed to achieve long-term recovery  [16] , and 
should not be seen as failed efforts  [11] . It is therefore im-
portant to study patterns of treatment utilization over a 
long period of time, and to focus simultaneously on the 
duration and intensity of treatment.
 To provide an extensive overview of treatment utiliza-
tion patterns that took account of intensity and length of 
treatment, we used three time-variant measures of conti-
nuity of care as proposed by Fortney et al.  [17] : frequency, 
quantity and variety of care. Continuity of care is associ-
ated with better quality of care  [18, 19] and has been on 
the political and social agenda worldwide for many years 
 [20] . In the United Kingdom, continuity of care was iden-
tified as a priority theme for the R&D program of the 
National Health Service  [21] . By using time-variant con-
tinuity of care measurements, we expected to find long-
term, frequent use of treatment, and less intensive treat-
ment later in time. Furthermore, we explored differences 
in treatment patterns between patient subgroups.
 Methods 
 Subjects 
 We selected data on mental health services use by patients who 
in 2003 started treatment at the regional addiction treatment cen-
tre and who were living in the municipality of Rotterdam. All 
patients had alcohol use as primary problem. A total of 848 pa-
tients was included, 75.9% of them were male. Mean age at start 
of the treatment was 45.6 years (SD 11.1). These numbers are in 
line with the Dutch figures on the proportion of patients with al-
cohol-related disorders in outpatient care (75% male, mean age 
44)  [22] .
 Procedure 
 Data were obtained from the Psychiatric Case Register for the 
Rotterdam Region, which contains continuous, person-linked in-
formation on the use of mental health services in a catchment area 
of 1.2 million inhabitants. For this study, we used data from the 
regional addiction treatment centre, which provides treatment for 
all kinds of substance abuse disorders. Treatment is free of charge 
and ranges from counselling to inpatient treatment. Contacts 
were collected for each individual patient over a period of 2 years 
after the first contact. There are no private treatment facilities of 
importance in the area.
 The dataset included demographic information (e.g. age and 
gender), hospitalization days or contact dates, type of care, and 
information on problem severity and duration of the alcohol dis-
order before entering treatment. Treatment length was defined as 
the number of days between the first and the last contact during 
the 2-year observation period. Clinical variables were severity of 
the disorder and problem history, i.e. duration of alcohol prob-
lems before entering treatment. The severity measure was based 
on the Addiction Severity Index (ASI)  [23] , which defines sever-
ity as need for treatment. Scores ranged from 0 to 9, score 6 or 
higher indicating a considerable problem for which treatment is 
necessary. We dichotomized the score into severe disorders (ASI 
 1 6) and less severe disorders (ASI ^ 6). Problem history was di-
chotomized into longer and shorter than 10 years.
 Continuity of Care Measurements 
 The measures of continuity of care were based on the follow-
ing dimensions: timelines of service use (frequency), the intensity 
of the services received (quantity), and the comprehensiveness of 
the services (variety). Although Fortney et al.  [17] described two 
more measures of continuity of care – location consistency of care 
(number of facilities) and the receipt of case management – we 
disregarded these, as we did not have detailed information on 
treatment facilities and types of outpatient treatment.
 Frequency, quantity, and variety of care were calculated for 
each day in the 2-year observation period. Quantity and variety 
were calculated using a 90-day moving window by counting the 
number of contacts and number of types of care in this period. 
The following types of care were distinguished  [24] : (1) short-
term clinical care, (2) long-term clinical care, (3) other clinical 
care (e.g. sheltered residences), (4) daycare, (5) homecare, (6) re-
habilitation, (7) supported activities, (8) emergency contacts, (9) 
psychotherapy, and (10) other outpatient contacts. Quantity was 
measured by counting the number of contacts in this 90-day pe-
riod. Frequency was measured by counting the number of days 
since the last contact. This provided information on temporal 
gaps in service use. Because of constraints imposed by statistical 
analysis procedures, all three continuity measurements were 
summarized in 24 monthly averages.
 Statistical Analysis 
 Continuity of care was analyzed using GLM repeated mea-
sures with time as within-subjects factor. Post-hoc comparisons 
were performed using Bonferroni adjustment for multiple com-
parisons. We added problem severity and problem history as be-
tween-subjects factors, including the interaction between time 
and these variables to measure differences between the groups 
over time. To examine whether continuity of care was influenced 
by age and gender, we carried out MANCOVA repeated analysis 
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for age and gender as main effects, adding problem severity and 
problem history as covariates. The Huyn-Feldt correction was ap-
plied if the sphericity assumption was not met. Analyses were per-
formed using SPSS 11.5 for Windows; p  ! 0.05 was considered 
significant.
 Results 
 Patient Characteristics 
 The demographic and substance use characteristics of 
the patients included in this study are summarized in  ta-
ble 1 . Most patients were male, of Dutch origin, and had 
had alcohol problems for more than 10 years before enter-
ing treatment. Problem history differed according to gen-
der, 44% of women and 55% of men having had drinking 
problems for more than 10 years (df = 1,   2 = 6.311, p = 
0.012). Problem history also differed by age: compared to 
their younger counterparts, more older patients ( 1 45 
years) had a problem history spanning more than 10 years 
(df = 1,   2 = 21.215, p = 0.000). Problem severity scores 
and treatment length did not differ with age and gender.
 Continuity of Care 
 Figure 1 shows the course of continuity of care mea-
sured by frequency, quantity and variety of care. The 
main effect of time was significant for all three measures 
of continuity of care (p = 0.000). Time gaps between treat-
ment contacts increased each month ( fig. 1 ). Quantity of 
care decreased after approximately 4 months, averages 
ranging from 7.0 (SD 0.50) contacts in the fourth month 
to 5.1 (SD 0.50) in the eighth month. After this period, 
the number of contacts further decreased to 3.0 (SD 0.37), 
the decline by month no longer being statistically differ-
ent. Variety of care was highest in the first 3 months of 
treatment, and decreased significantly from 1.3 (SD 0.20) 
in month 3 to 0.64 (SD 0.25) in month 7. Any further de-
cline was not statistically significant.
 Clinical Factors 
 The severity of the disorder had a main effect on all 
three measures of continuity of care. Intervals between 
treatment contacts were shorter for patients with severe 
alcohol disorders (frequency, F(1) = 9.017, p = 0.003), who 
also had more contacts (quantity, F(1) = 30.778, p = 0.000) 
and received a greater variety of types of care (variety, 
F(1) = 11.402, p = 0.000). There were no main effects of 
problem history on these measures of continuity of care.
 Problem history and time were found to interact with 
quantity of care (F(4.3) = 3.316, p = 0.008), and disor-
der severity and time to interact with frequency of care 
(F(1.7) = 6.261, p = 0.004). Patients with long-lasting al-
Table 1. Patient characteristics
Male, % 76
Age, years 45.8
Dutch origin, % 84
Married, % 26
Problem severity (mean ASI score) 4.98
Problem history >10 years, % 52
Treatment length, days 302
Treatment length <90 days, % 35
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 Fig. 1. Measurements of continuity of care: frequency, quantity 
and variety. 
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cohol problems had more treatment contacts in the first 
10 months of treatment but fewer contacts in the last half 
year of treatment than patients with shorter problem his-
tories.
 There was an interaction between time, problem his-
tory, and problem severity as independent variables and 
quantity of care as dependent variable (F(4.3) = 3.075,
p = 0.013) ( fig. 2 ). Patients with severe alcohol disorders 
and shorter problem history had more contacts through-
out the 2-year period. In contrast, for patients with severe 
alcohol disorders and longer problem histories, the num-
ber of contacts declined during the second year of treat-
ment.
 Gender and Age Differences 
 Women received more different types of care than 
men (F(1) = 6.971, p = 0.009). Age interacted with gen-
der: while older women did not differ from older men, 
young women had more variety in care than younger 
men (F(1) = 4.485, p = 0.035).
 An interaction was found between age, gender, and 
time as independent variables and frequency of care as 
dependent variable. At the end of the 2-year treatment 
period, the time gaps between two successive contacts 
were smaller for women than for men (F(4.7) = 4.677, p = 
0.014). There was no gender difference in the older age 
group ( fig. 3 ). 
 Discussion 
 Principal Findings 
 By using time-variant measures of continuity of care 
and by taking a long observation period it was possible to 
longitudinally examine patterns of care of patients with 
alcohol use disorders. In general, patients received a high 
quantity and variety of care in the first 3 months of treat-
ment. After that, variety dropped rapidly, probably be-
cause they had been assigned to a particular treatment 
program after a period of intake and problem investiga-
tion. Within this period, a substantial number of patients 
also ended or dropped out of treatment.
 Analyses of patient subgroups revealed differences in 
continuity of care in relation to problem severity, prob-
lem duration, age and gender. Patients with severe alco-
hol disorders had more treatment contacts, smaller time 
gaps between contacts, and more variety in care. There 
was an interaction between time and problem history: in 
the first year, patients with long-lasting alcohol problems 
had many contacts, but during the second year the num-
ber of contacts fell below that of patients with shorter his-
tory of problems. Women, especially young women, had 
more frequent contacts than men.
 Strengths and Limitations 
 This study was based on a relatively large patient sam-
ple, a 2-year follow-up period that was determined indi-
vidually for each patient, and both inpatient and outpa-
tient care. These enabled us to examine differences be-
tween treatment careers in several patient subgroups and 
to provide a comprehensive illustration of the course of 
treatment. 
 Due to the relapsing nature of the disorders and the 
fact that many patients need multiple treatment episodes 
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in order to achieve remission, it is important to use time-
variant measures of continuity of care when studying ad-
diction disorders. This study showed fluctuations in the 
use of care over time which would not have been revealed 
if more aggregated measures of treatment utilization had 
been used.
 One of the limitations of this study is the lack of out-
come measures. Previous studies have shown that higher 
continuity of care is related to better treatment outcomes 
 [25, 26] . It would therefore be interesting to examine 
which measures of continuity of care were associated 
with higher recovery rates in the patient subgroups we 
examined.
 Another limitation is that we had no data on the use 
of unofficial treatment settings, such as Alcoholics Anon-
ymous and other support groups, which could play an 
important role in recovery  [27] and in achieving better 
long-term alcohol-related outcomes after treatment  [28] . 
However, in The Netherlands the number of patients at-
tending such support groups is relatively small  [29] .
 Relation to Other Studies 
 While many studies of alcohol treatment have focused 
on gender differences, more frequent treatment partici-
pation of women is not a consistent finding. For example, 
McCaul et al.  [9] found that women had poorer treatment 
retention and participation than men. Taken together, a 
plausible explanation is that gender differences are in-
volved in other factors that predict treatment patterns 
 [30, 31] , e.g. race, marital status, psychiatric comorbidity 
 [11] . Current treatment programs differ in the way in 
which they account for these factors. 
 In our study we found that whereas the amount of 
treatment received by patients with a shorter history of 
problems remained relatively stable, visits to the treat-
ment centre by patients with severe, long-term alcohol 
problems dropped dramatically during the second year 
of treatment. A possible explanation for these findings 
could be that long problem duration is an indication of 
low motivation for treatment. This would be consistent 
with other studies showing that longer treatment reten-
tion was associated with high motivation  [32] . Other pos-
sible explanations of dropout could be a higher propor-
tion of treatment failure in this patient group, or resigna-
tion within the staff. More research is needed to clarify 
these issues.
 Implications 
 This study showed that, after controlling for clinical 
variables, continuity of care in alcohol treatment is af-
fected by demographic factors. Treatment participation 
may be enhanced by matching patients to treatment on 
the basis of their individual needs and characteristics, 
and by developing specialized treatment programs for 
patient subgroups. 
 The majority of patients entered treatment after more 
than 10 years of alcohol problems. Since early interven-
tion and treatment entry are related to better outcomes 
 [33] , more efforts are needed in three areas: (1) people 
should be motivated to get help early, (2) the barriers they 
experience while and before they seek help should be es-
tablished, and (3) long-term aftercare should become 
standard practice in treating patients with alcohol disor-
ders. With regard to the latter, telephone-based aftercare 
and support groups might be effective and relatively in-
expensive types of stepdown treatment  [25, 28] .
 To examine the relationship between treatment out-
come and continuity of care, future studies on alcohol 
treatment patterns should include outcome measures and 
patient satisfaction questionnaires. Time-variant mea-
sures, which proved useful to study the long-term treat-
ment of these patients, will help create greater insight into 
treatment patterns of patients with other long-lasting 
psychiatric disorders.
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